Background: The effects of health literacy are thought to be based on interactions between patients' skill levels and health care system demands. Little health literacy research has focused on attributes of health care organizations. We examined whether the attribute of individuals' experiences with front desk staff, patient engagement through bringing questions to a doctor visit, and health literacy skills were related to two patient-reported outcomes. Methods: We administered a telephone survey with two sampling frames (i.e., household landline, cell phone numbers) to a randomly selected statewide sample of 3358 English-speaking adult residents of Missouri. We examined two patient-reported outcomes -whether or not respondents reported knowing more about their health and made better choices about their health following their last doctor visit. Multivariable logistic regression models were used to examine the independent contributions of predictor variables (i.e., front desk staff, bringing questions to a doctor visit, health literacy skills). Results: Controlling for self-reported health, having a personal doctor, time since last visit, number of chronic conditions, health insurance, and sociodemographic characteristics, respondents who had a good front desk experience were 2.65 times as likely (95% confidence interval [CI]: 2.13, 3.30) and those who brought questions were 1.73 times as likely (95% CI: 1.32, 2.27) to report knowing more about their health after seeing a doctor. In a second model, respondents who had a good front desk experience were 1.57 times as likely (95% CI: 1.26, 1.95) and those who brought questions were 1.66 times as likely (95% CI: 1.29, 2.14) to report making better choices about their health after seeing a doctor. Patients' health literacy skills were not associated with either outcome. Conclusions: Results from this representative statewide survey may indicate that one attribute of a health care organization (i.e., having a respectful workforce) and patient engagement through question asking may be more important to patient knowledge and health behaviors than patients' health literacy skills. Findings support focused research to examine the effects of organizational attributes on patient health outcomes and system-level interventions that might enhance patient health.
Background
Research has demonstrated the critical relationships between patient health literacy and incidence of chronic disease, self-reported health, utilization of preventive health services, health knowledge, rates of hospitalization, and health care costs [1] [2] [3] [4] [5] . The effects of health literacy are thought to be based on interactions between patients' skill levels and the demands of health care and social systems [3] . To date, patients' skills have received more attention in health literacy research and practice than have attributes of health care organizations. However, a recent report from the Institute of Medicine Roundtable on Health Literacy [6] and federal policy initiatives [7, 8] have drawn new attention to the attributes of health literate health care organizations (i.e., organizations that make it easier for people to navigate, understand, and use information and services to take care of their health) [6] . Little research has compared the relative importance of patients' health literacy skills and organizational attributes, such as having a respectful health care environment and quality providerpatient communication, in determining patient-reported outcomes of care.
Patients' interactions with health care staff are important to patient outcomes [9, 10] and having a respectful workforce that avoids stigmatizing patients with limited health literacy is a key attribute of health literate health care organizations [6] . Ethnographic research has shown the important role receptionists play in quality and safety of repeat prescribing of medications in general practice [11] , and an intervention study examined the effects of training office staff about health literacy on staff knowledge and intentions [12] . However, little is known about the importance of front desk staff as part of a health literate workforce.
The quality of provider-patient communication is another attribute of health literate health care organizations suggested to affect patient outcomes [6, [13] [14] [15] [16] . In particular, patient engagement through question asking can enhance satisfaction and recall of information imparted during an office visit [17] , and research has shown that interventions that improve patients' question asking can increase adherence to treatment recommendations and other medical outcomes [15, [18] [19] [20] [21] . The importance of patient engagement and question asking has also been emphasized in health literacy practice [22] [23] [24] . Previous research has shown that patient engagement and activation influence different health outcomes than individual health literacy skills [25, 26] . Despite this prior work, the relative importance of patient health literacy skills compared with health literacy-related attributes of organizations, such as having a respectful workforce, and patient engagement through question asking has not been investigated.
We examined this question using data from a representative statewide telephone survey of Missouri residents. We examined the extent to which respondents' experiences with front desk staff, bringing questions to a doctor visit, or their health literacy skills were predictive of two patient-reported outcomes -whether or not respondents learned from a medical encounter and whether or not they made better choices about their health following that encounter. We hypothesized that respondents who had better experiences with front desk staff, who brought questions to their providers, and who had higher health literacy skills would report learning more from and making better choices following a doctor visit.
Methods

Sample
We administered a telephone survey to a statewide sample of Missouri residents using two sampling frames: household landline telephone numbers within area codes in Missouri and cell phone numbers covering the same area. Primary sampling units (PSUs) included the 115 counties within Missouri and secondary sampling units (SSUs) included landline and cell phone numbers within each county. We used a two-stage probability sampling design that first selected a sample of PSUs and then selected a sample of SSUs from each PSU. We used a screener to identify cell phone-only households, which tend to be younger, more transient, and from racial and ethnic minority groups [27] . One member of each sampled household was systematically selected to complete the telephone survey. We oversampled four counties previously identified as having a greater proportion of residents with limited health literacy [28] . Inclusion criteria included being age 18 or older, speaking English, and having a landline telephone or cell phone. Excluding disconnected numbers, business and fax numbers, the participation rate was 42%. Respondents received a $15 incentive for participation. This study was approved by the Washington University Institutional Review Board.
Measures
The survey was developed based on a review of existing health literacy measures and related patient care constructs. We identified measures from multiple sources and adapted them for telephone administration in a general population sample [29] [30] [31] [32] [33] . The survey was reviewed during its development by a multi-institutional advisory board comprised of primary care physicians, health literacy practitioners, and health communication experts.
We assessed patient-reported outcomes related to their last doctor visit with two items: "After going to the doctor, do you feel like you know more about your health?" and "After going to the doctor, do you feel like you are making better choices about your health?" [yes, no, don't know/not sure].
We assessed three possible predictor variables (i.e., front desk experience, patient engagement through question asking, patient health literacy). To assess front desk experience at their last doctor visit, we asked patients "Did the staff at the front desk make you feel comfortable?" [not at all, somewhat, very comfortable] and "Did the staff at the front desk treat you with respect?" [little or no, some, great respect]. We examined patient engagement through question asking at last doctor visit using the item: "Did you take a list of questions to ask the doctor?" [yes, no, don't know/not sure]. Because this was a telephone survey, health literacy was assessed using one self-report item: "How confident are you filling out medical forms by yourself?" [not at all, somewhat, extremely confident; [34] ]. This screener item has been validated against objective measures of health literacy including the S-TOFHLA [35] and REALM [36, 37] , which require in-person administration.
We also assessed a number of sociodemographic and self-reported health covariates. Respondents answered items on self-reported health [38] , having a personal doctor, time since last doctor visit, having any form of health care coverage, educational attainment, gender, race and ethnicity, age, and personal diagnosis with diabetes, asthma, high blood pressure, high cholesterol, depression, or cancer.
Analysis
Sampling weights were generated by first computing base weights based on the fact that for each county, simple random samples of phone numbers were selected from each of two overlapping frames -landline and cell phone. Weights then accounted for nonresponse for each frame and were calibrated to marginal state totals for control variables (i.e., age, sex, race, education, county) that were hypothesized to be associated with key outcomes of interest. The final computed weights were applied to all analyses in order to reflect population distributions. The self-reported health of the sample was very similar to the Missouri population as described by the Missouri Behavioral Risk Factor Surveillance System [38] , and the gender, race, and health insurance distributions for our sample did not differ significantly from that of Census data for the state [39] .
Descriptive statistics were examined for all variables. Bivariate analyses using chi-squared tests were conducted to examine the associations between outcome (i.e., reporting knowing more about health and making better choices about health after seeing doctor) and predictor (i.e., front desk experience, bringing questions to visit, health literacy skills) variables. We then built multivariable logistic regression models to examine the independent contributions of the predictor variables. In these models, outcomes were dichotomized as yes vs. no/don't know. Because of the high correlation between the two front desk experience variables, we created a summed score; "good front desk experience" was defined as those who felt very comfortable with front desk staff and felt that front desk staff treated them with great respect. We also tested pairwise interactions to examine whether patients' health literacy skills modified the associations of front desk experience and bringing questions with the outcome variables. Covariates tested in the multivariable models were: number of diagnosed chronic diseases (continuous); self-reported health (very good/excellent vs. good/fair/ poor); having a personal doctor (yes vs. no/don't know); last time saw doctor (less than 12 months ago vs. other); having health care coverage (any vs. none); educational attainment (less than high school; high school degree/GED; some college/technical degree; college degree or higher); gender; race/ethnicity (White, Black, other categories); and age (continuous). Observations missing values for a variable were not included in analyses using that variable. Data were analyzed using SAS Version 9.3 (Cary, NC). Statistical significance was assessed as p < 0.05.
Results
Most respondents to the statewide survey were White (85%), and had some form of health insurance (82%), a personal doctor (77%), seen a doctor within the last 12 months (86%) and some education beyond high school (58%). Half were women (52%) and the mean age was 47 years (Table 1) .
Knowing more about health after seeing doctor
In bivariate analysis ( Table 2) , both of the front desk experience variables were significantly related to the outcome variable of respondents reporting that they knew more about their health after seeing a doctor (p < .0001), as was the combined front desk experience variable (p < .0001). In addition, respondents who brought questions to the visit (p < .0001) reported knowing more after the visit than those who did not. Respondents' health literacy skills were not related to reporting knowing more after the visit.
In a multivariable logistic regression model, having a good front desk experience and bringing questions were significant independent predictors of knowing more about health after a doctor visit ( 
Making better choices about health after seeing doctor
In bivariate analysis, both front desk experience variables were significantly related to the outcome variable of respondents reporting that they made better choices about their health after seeing a doctor (p < .0001), as was the combined front desk experience variable (p < .0001). Respondents who brought questions to the visit (p < .0001) also reported making better choices after the visit. Respondents' health literacy skills were not related to reporting making better choices after the visit.
In a multivariable model, having a good front desk experience and bringing questions to the visit were significant independent predictors of making better choices after a doctor visit (Table 4) . Respondents who had a good front desk experience were 1.57 times as likely (95% CI: 1.26, 1.95) to report making better choices about their health after seeing a doctor. Respondents who brought questions to the visit were 1.66 times as likely (95% CI: 1.29, 2.14) to report making better health choices after a visit. Patient health literacy skill was not a significant predictor or moderator of this outcome.
In this multivariable model, having a personal doctor, having seen a doctor within the last 12 months, educational attainment, and race/ethnicity were significant covariates. Respondents with a personal doctor were more likely (OR: 1.94; 95% CI: 1.52, 2.47) to report making better choices about their health after a visit than those without one. Those who had seen a doctor within the past 12 months were also more likely to report making better choices (OR: 1.57, 95% CI: 1.22, 2.01). Compared with those who had not completed high school, respondents with some college or a technical degree (OR: 0.59; 95% CI: 0.41, 0.86) and with at least a college degree (OR: 0.53; 95% CI: 0.36, 0.79) were less likely to report making better choices about their health after a doctor visit. Respondents who identified as Black or African American were more likely (OR: 2.70; 95% CI: 1.81, 4.02) to report making better health choices after a visit compared with White respondents.
Discussion
The results of this representative statewide survey of Missouri adults may indicate that one attribute of a health care organization (i.e., having a respectful workforce) and patient engagement through question asking may be more important to patient knowledge and health behaviors than patients' health literacy skills. We found that those who had a good front desk experience and brought questions to a doctor visit were more likely to report learning from and making better choices following the visit than their counterparts. In contrast, patients' health literacy skills were not significantly related to either outcome, and this variable did not moderate the observed associations. The finding that at least one aspect of the health literacy demands of a health care setting may affect patients' experiences more than their own skills suggests that creating a health literate health care organization that can respond effectively to the needs of all patients may be more critical than interventions to improve the health literacy skills of individual patients. Front office staff have been described as the face of a health care setting, shaping patients' first and last impressions of the organization [40] . These staff members have many important roles, including helping patients access care, complete medical and insurance forms, make appointments, and obtain prescriptions. Some attention has been given to the importance of training staff in communication skills [41, 42] , although few studies have focused specifically on training staff in organizational attributes important to health literacy, such as the creation of a respectful and shame-free environment [6, 12, 23] . Our findings support the importance of respondents' interactions with front desk staff as being significantly related to patient-reported outcomes of care. An important next step is to examine what types of interactions are driving responses to these variables; for example, whether responses are related to specific interactions with different types of front desk staff, frustration with the larger health care system, or a combination.
One mechanism by which interactions with front desk staff might impact patient outcomes is suggested by the finding that having a good front desk experience was a stronger predictor of reporting learning from a doctor visit than reporting making better choices after the visit. A possible explanation for this finding is that a person's emotional response to a negative front desk experience might adversely affect their ability or motivation to process information in a doctor's visit occurring only minutes later. Functional emotion theories posit that different emotions have different effects in generating, sustaining, and focusing a person's cognitive activity [43] . Anger is generally evoked when obstacles interfere with goal-oriented behavior or one experiences demeaning offenses against oneself or one's loved ones [44, 45] , which could result from an unpleasant experience with front desk staff. This type of emotional reactance (i.e., unexpected, unintended anger) could interfere with or generate resistance to information from an affiliated source (e.g., a health care provider) [43, 46] . Our results also highlighted the importance of patient engagement in the medical encounter through bringing questions to the visit. While some low-intensity interventions to encourage patient question asking have not affected patient behaviors [22] , other studies have shown that patient question asking can affect patient knowledge, satisfaction, adherence, and the quality of provider-patient interactions [19, 20, 47] . Because patients with limited health literacy have a complex array of communication challenges [48] , which could impact their interactions with providers [22, [49] [50] [51] , we tested for an interaction between bringing questions to the visit and patients' health literacy skills. The lack of a significant interaction suggests that patient engagement through question asking is important for patients with varying levels of health literacy skills. This finding therefore supports a universal approach of encouraging all patients, not just those with limited health literacy skills, to bring questions to doctor visits [23, 24] .
This study had a number of limitations. The telephone survey was cross-sectional, so we could not investigate direction of causality and prospective study designs are needed in order to examine these associations further. Respondents were asked to think about their last doctor visit in answering questions, and unpleasant or uncomfortable experiences may be more vivid in memories, leading to recall bias. Because the attributes of health literate health care organizations are a new area of inquiry, we did not find validated survey items in our literature review and we therefore adapted the items used here from existing related measures. The survey items were assessed for content validity by a transdisciplinary group of health care providers, researchers, and practitioners, but we [6] . In addition, to limit participant burden and because of the time constraints of the telephone survey, we had only a limited number of questions for each construct. For example, we asked about front desk staff generally rather than specific roles, and it is not clear whether patients differentiated between different types of front desk staff. The identified associations between front desk experience and patient-reported outcomes should be investigated in greater depth in a future study. Finally, we used a self-report item to assess respondents' health literacy skills and respondents may have overestimated their skill levels. Although this item has been validated against standard measures of health literacy skills [34, 52] , it will be important to explore these results further with other measures of functional health literacy.
Conclusions
Despite these limitations, the results of this representative statewide survey of Missouri adults highlights an important and novel area that has not generally been a focus of health literacy research, that at least some health literacy attributes of a health care organization and patient engagement may be more important to patient knowledge and health behaviors than the health literacy skills of individual patients. Much of the focus in health literacy research has been to examine the associations between individual-level patient skills and various health outcomes. These findings speak to the importance of expanding the focus of health literacy to examine the effects of attributes of health care organizations on patient outcomes and investigating how system-level interventions to improve health literacy organizational attributes and to encourage patient engagement can enhance patient health.
